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Previously considered to have an irreparable condition, 42%
ofpatients had improvement in their vision, with 19% return-
ing to near-normal visual function. Continuing refinements
in surgical techniques suggest that substantially better suc-
cess rates may be expected. Surgical prophylaxis for impend-
ing macular holes, when visual symptoms and clinical signs
may be subtle yet reversible, is the subject of an ongoing
multicenter, prospective clinical trial.

Successful macular hole operations have cast doubt on
previous concepts of vitreomacular pathophysiology based
on clinical evaluation. Detachment of the vitreous from the
surface of the macula is a common and typically benign age-
related event. It is now recognized, however, that the exact
relationship of the posterior vitreous to the macula can often
be determined only at the time of surgical intervention. The
most careful preoperative evaluation has frequently been
found at the time of a macular operation to be misleading and
unreliable, either not recognizing or underestimating the role
of the vitreous in the pathologic process. Other disorders,
such as loss of vision due to anteroposterior vitreomacular
traction caused by incomplete vitreous detachment from the
macula, have been recognized and shown to be responsive to
surgical intervention. Indeed, it is increasingly appreciated
that macular pucker, as well as tangential and anteroposterior
vitreomacular traction, may occur alone or in concert, even
superimposed on other macular disease, causing or contrib-
uting to loss of central vision that may be amenable to surgi-
cal intervention.

The development of neovascular membranes beneath the
macula is an important cause of central vision loss in a multi-
tude of disorders, particularly the presumed ocular histoplas-
mosis syndrome and, more commonly, age-related macular
degeneration. Recently the surgical removal of submacular
neovascular membranes complicating presumed ocular his-
toplasmosis syndrome and age-related macular degeneration
has been reported with encouraging, occasionally remark-
able, results. Such developments have ushered in a new era in
vitreoretinal surgical treatment by revolutionizing our under-
standing of clinical vitreomacular pathophysiology and ex-
panding the application of current microsurgical techniques
to macular diseases until only recently unrecognized, misun-
derstood, or considered irreparable.

JEFFREY K. LUTTRULL, MD
Ventura, California
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Laser Treatment of Diabetic Retinopathy
DIABETES MELLITUS is the leading cause of blindness in
working-age Americans and accounts for 8,000 cases ofnew
blindness each year in the United States. "Diabetes 2000" is
an ambitious, long-term education project of the American

thalmologists and primary care physicians must share
advances to accomplish this goal.

Two distinct forms of diabetes mellitus are recognized-
juvenile onset (type I) and adult onset (type II). Furthermore,
two distinct forms of diabetic retinopathy that may cause

blindness occur-proliferative diabetic retinopathy and dia-
betic macular edema. Proliferative diabetic retinopathy con-

sists of neovascular tissue that grows on the surface of the
retina and into the vitreous cavity. If untreated, bleeding
occurs into the vitreous, which then contracts, sometimes
resulting in retinal detachment. Diabetic macular edema is
caused by incompetent vessels leaking serum and lipid into a

poorly perfused central retina. As retinal thickening occurs,
photoreceptor function decreases and central vision is com-
promised. Juvenile-onset diabetes carries a higher risk of
severe proliferative retinopathy, but because there are more

cases of adult-onset diabetes, the latter group comprises a

significant proportion of patients with blindness. In many
instances, blindness from diabetes can be prevented by early
detection and prompt photocoagulation treatment.

In 1976 a National Eye Institute (NEI)-funded Diabetic
Retinopathy Study showed that panretinal scatter photo-
coagulation reduced the rate of profound loss of vision from
severe proliferative diabetic retinopathy by 50%. Results are

lasting: Of high-risk patients who had a favorable response to
photocoagulation, 80% maintained 20/40 (reading) vision
five years after treatment. The effects ofphotocoagulation on
the management of less severe stages of diabetic retinopathy
were not known until recently. A second NEI clinical trial
showed that early treatment, when compared with observa-
tion only, was associated with a small reduction in the inci-
dence of severe vision loss, but five-year rates of loss of
vision were low in both the early treatment and observation
groups. Therefore, if careful follow-up can be maintained,
scatter photocoagulation is not recommended for eyes with
mild or moderate nonproliferative diabetic retinopathy.
When retinopathy is more severe, scatter photocoagulation
should be considered and should not be delayed if the eye has
reached the high-risk proliferative stage.

Diabetic macular edema is a more common cause of se-

vere loss of vision than proliferative diabetic retinopathy. For
eyes with macular edema, focal macular photocoagulation is
the only effective treatment that reduces the risk of moderate
visual loss. Treatment should be considered only for eyes
with clinically significant macular edema, such as edema
that involves or threatens the center of the macula. Focal
treatment stabilizes visual acuity, increases the chance of
visual improvement, decreases the rate of subsequent loss of
vision by decreasing the frequency of persistent macular
edema, and causes only minor visual field loss. Timing is
therefore important. Treatment should ideally be applied be-
fore serious vision loss occurs.

Photocoagulation has been proved to be cost effective. A
computer-simulation model was designed to predict the eco-

nomic effects of the treatment of diabetic retinopathy injuve-
nile diabetes. Using treatment recommendations provided by
these clinical trials, the model predicted a cost savings of
$9,571 per year for each new patient diagnosed and appropri-
ately treated. If all patients with diabetes mellitus received
appropriate care, the predicted annual savings would exceed
$167 million and 79,236 person-years of sight. Unfortu-

Academy of Ophthalmology, designed to eliminate preventa-
ble blindness from cases of diabetes by the year 2000. Oph-
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nately, it is estimated that 22% of patients with type I diabetes
and 40% of those with type 11 diabetes are not obtaining
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appropriate eye care. It is less expensive to provide preven-
tive care than to support subsequent disability and its associ-
ated personal and social suffering.

Using the results of these clinical trials, a treatment plan
for diabetic retinopathy has been designed and proved medi-
cally and cost effectively. The trials have shown that most
patients with diabetes go blind because they are treated too
late. They must be evaluated early to reap the benefits of
these studies.

PAUL E. TORNAMBE, MD
La Jolla, California
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Retinitis Pigmentosa-New Advances in
Ophthalmic Genetics
RETINITIS PIGMENTOSA is both clinically and genetically het-
erogeneous. It comprises a group of X-linked autosomal re-
cessive and autosomal dominant diseases that affect 50,000
to 100,000 people in the United States, with the incidence
ranging from 1 in 3,000 to 1 in 7,000. The early symptoms of
retinitis pigmentosa include night blindness and a loss of
peripheral fields of vision. As the condition progresses, vis-
ual acuity and central vision are also affected. Examination
of the fundus reveals attenuated retinal vessels, bone-spicule
pigment around the periphery of the retina, and occasionally
pale optic discs.

Molecular biologic studies have defined the genetic de-
fects for at least some of the persons and families who have
autosomal-dominant retinitis pigmentosa. Most of the muta-
tions discovered to date are the result of changes in a single
nucleotide in the rhodopsin gene. Different families may
carry different mutations, but affected members of the same
family carry the same dominantly inherited mutation. These
mutations lead to single amino acid changes in the rhodopsin
molecule. The first mutation discovered was a C-to-A base
change in the 23rd codon of the rhodopsin gene that resulted
in a substitution in the 23rd amino acid of histidine for
proline. This mutation was denoted as the proline-23-histi-
dine mutation. In a recent report of 161 unrelated patients
with autosomal-dominant retinitis pigmentosa who were
screened, 26 (24%) were found to carry a point mutation in
the rhodopsin gene. This study described 13 different muta-
tions at 12 different amino acid positions. Research is under
way to uncover the molecular defects in the rest of these
patients by exploring the possibility ofdefects in other retinal
and photoreceptor genes, such as arrestin (also known as S
antigen), transducin, peripherin, and others.

Many investigators have attempted to correlate observed
genetic heterogeneity with variability in the clinical severity
and prognosis of autosomal-dominant retinitis pigmentosa.
Initial observations suggested that patients with certain muta-

tions, such as proline-23-histidine, threonine-58-arginine,
glycine- 182-serine, and threonine- 17-methionine, may have
better long-term prognoses than others for the retention of
good visual acuity and functional peripheral visual fields. In
patients with the proline-347-leucine mutation, there is an
increased likelihood of more severe functional impairment.
The age of onset and severity of the disease, however, may
vary substantially among patients with the same mutation.

How can these new discoveries be used to diagnose and
treat patients with retinitis pigmentosa? Molecular genetics,
in conjunction with a review of family history and careful
clinical examination, can in some cases determine whether a
person with a family history of autosomal-dominant retinitis
pigmentosa is carrying the disease gene while asymptomatic.
This information can assist persons in making career and
family choices. The application of further clinical and basic
research will one day help to decipher the biochemical basis
for retinal degeneration in retinitis pigmentosa, which we
hope will lead to a rational basis for treating the disorder.
Further research is also required to determine the molecular
defect in the great majority ofpersons with dominantly inher-
ited retinitis pigmentosa, as well as in patients with the
autosomal recessive and X-linked type. Patients with this
disorder optimally should be referred to centers with experi-
ence in its diagnosis and treatment and be enrolled in clinical
studies.

VINH TAN TRAN, MD, PhD
Los Angeles, California
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Current Therapy for Disorders
of the Optic Nerve
OPrIC NEURITIS is characterized by subacute unilateral loss
of central vision in patients younger than 40 years, associated
with pain on eye movement, diminished pupillary response,
and optic disc edema in about 40%. It may be associated with
systemic disorders such as systemic lupus erythematosus and
syphilis and may be mimicked by parasellar tumors. Most
cases are idiopathic, in which there may be a strong associa-
tion with multiple sclerosis. The value of corticosteroid ther-
apy in idiopathic optic neuritis has not been proved. Early
reports indicated that treatment reduced pain and increased
the speed of visual recovery but did not appreciably affect the
final level of visual acuity. Most neuro-ophthalmologists
have treated only those patients with severe pain or with a
definitive need for the rapid recovery of vision, such as pa-
tients with severe loss of vision, or only one functional eye.
The recent national multicenter clinical trial of systemic cor-
ticosteroid use in optic neuritis (Optic Neuritis Treatment
Trial) showed that oral prednisone therapy alone had no ben-
eficial effect and was associated with an increased risk of
recurrence; study investigators have therefore recommended
against its use. An initial course of intravenous methylpred-
nisolone sodium succinate, however, followed by oral pred-
nisone was beneficial in patients with visual acuity worse
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